TABLE OF CONTENTS

Section Page
1. INTRODUCTION .....coteeceitenieereesennesesseenssrsssesnsrerssssssssssssssssssssssssssasssessssssnsssssnssssssens 1—1
2. PROCESS DESCRIPTION....c.cccitttmeiiirenecerreneseersneseiesnsasisesassssssennsssssssnsenssens ceerereens 2—1
2.1 SUMMARY OF PERMITTING HISTORY 2—1
2.1.1 CT-234, CT-234A. CT-234A2, and OP=154............ccoooiiieeeieee et 2—3
"\/z.l.z CT-643, CT-643A, and OP-181 ..........coooiiiiiieciceeeeeeeeee ettt et et ens 2—4
L3 MDD =117 ANA OP-257 et 2—5
2. 1.4 MD-=132 ANA OP-258.....cooeeeeeeeeeeee ettt et e et e e e e ettt e et e e s et e et e e et s e nateeete e s et e e st et eareeaas 2—6
IS CTA0486 ..o ettt e et e e e et e et e et e ea et e ee—— e e e se et e s et et e s eateeataeesnee 2—6
2 L6 MD=229 . oot e et ettt e et et e et e et e e eate s et e e etenreeareena 2—8
R By Y 10 Ly OO USRS 2—9
2.2 EXISTING FACILITY 2—9
2.2.1 Existing Soda Ash Production PIant...................cccocoiiiiiiiiniiiic 2—9
2.2.2 ALKaten® Production PLANG .........coooveiiiieeiee ettt e eee e e et e e e eaa e e e eeaaeeeenaeeeareean 2—11
2.2.3 CaustiC/SULTIEE PLANE.........ooiiieeiee ettt e e e e e et e e e e eaae e e e aaeeaeeaaeaaraeaas 2—11
2.2.4 Bagging FaCility...........ccocooiiiiiiiiiicce e 2—12
2.3 SODA ASH EXPANSION 2—12
2.4 SODA ASH EXPANSION CONSTRUCTION AND OPERATION SCHEDULE 2—13
2.5 REGULATORY REQUIREMENTS 2—14
3. EMISSIONS INVENTORY ............... ceeenesemesaenees cereeesnsensesas ceeeeaeensesaeeen ceeseaessssenmeeen 3—1
3.1 EXISTING FACILITY WITH PROPOSED MODIFICATIONS 32
3.1.1 AUT TOXICS EINSSIONS ... ..ovvveeeeeeeeeeeeeeeeeeeeeeeeee et aabaeeeeeeeeeeaa s ssaaaaeaeaseasassaassateeeeseaesnnnnaeesesnsnaeessans 3—2
3.1.2 Basis of Source Emissions ESHMAES ...........cccooviiiiiiiiiirieeeeiiiieeeeertereeesnreesenaeeeeennneeeseneneessaeessesaesns 3—8
3.2 BACKGROUND SOURCES 3—21
3.3 NEW SOURCE PERFORMANCE STANDARD APPLICABILITY 3—22
3.4 ASSESSMENT OF BEST AVAILABLE CONTROL TECHNOLOGY (BACT) 3-—23
3.4, 1 PaTtiCUIALE IMALIET. .......oeeeeeeeeeeeeeeeee e e ettt eeeeeeeseeesasesstsaresaeeeaaeseaassssanraasesessannnraraesssessssnsasessesrarens 3—24

i

SOLVAY2016_1.4_001383



Section Page

3.4.2 Nitrogen Oxides (NO)) ......cooueiiiiiiiiitieiieeee et ettt et e et e aae e e abeete e s eseaeenes 3—29

3.4.3 Volatile Organic Compounds (VOCs) including Hazardous Air Pollutants (HAPS) ........................ 3—33

3.4.4 Carbon MonoXide (CO).. ......ooooiiiiiiiieiie ettt e e et e st eaeeeeae 3—45

3.4.5 Other POIULANES ...........oooiiiiiiiiiiiie ettt e e e e et e ettt e e e tb e e e ett e e aaeeeenteeeereeeeereeeseenseeas 3—47

4. EXISTING ENVIRONMENT............ Cereresssssessesesssssasssssansnsnsennananensennnrneannnenesesasnns e 4—1
4.1 TOPOGRAPHY 4—1
4.2 AIR QUALITY 4—1
4.3 CLIMATE AND SITE METEOROLOGY 4—4
4.4 SOILS AND VEGETATION 4—6
5. IMPACT ASSESSMENT APPROACH.................. SESSRRSSSS. creresssassssaneranns ceesnenerenens O—1
5.1 AIR QUALITY MODELING 5—1
5.1.1 Criteria Pollutant ANalySis ............cc.cooiiriiiiiriniiiiicci e 5—3

5. 1.2 HAPS ADALYSIS ........coooouiiiniieiieteieiee ettt 5—8

5.2 METEOROLOGICAL DATA 5—11
5.3 SOURCE CHARACTERISTICS 5—11
5.3.1 StACK PATAIMELETS ..........oceeeeieeeeeeeeee ettt ettt e e te et e et ete s eae et e st eb e es e er e e st b ettt es e aeene e neneens 5—11

5.3.2 Good Engineering Practice Stack Height Analysis................ccccocooooiiiiii 5—16

5.4 RECEPTOR SELECTION 5—20
5.5 AIR QUALITY RELATED VALUES 5—20
5.5. 1 PIUME VASIDILLY .........c.cvovoviiiieniieieiccit ettt 5—20
5.5.2ReQIONAL HAZE...........cccocvuiiiitiniiini ettt st se s et b st 5—21

5.5.3 ACIA DEPOSILION ..ottt bbb 5—21

8. RESULTS.....cccccccineuermccreniensscansasssssansssstsssssssnsensanasasssssssassuseassoassssssecsnsassesassss conesnnne 6—1
6.1 IMPACTS DUE TO EXPANSION 6—1
6.2 AAQS COMPLIANCE ASSESSMENT 64

SOLVAY2016_1.4_001384



TABLE OF CONTENTS

Section Page
6.3 PSD INCREMENT ANALYSIS 6—6
6.4 HAPS 6—7
6.5 PLUME VISIBILITY 6—10
6.6 REGIONAL HAZE 6—11
6.7 ACID DEPOSITION 6—11

i
SOLVAY2016_1.4_001385



Section

TABLE 2-1:
TABLE 2-2:
TABLE 2-3:
TABLE 2-+4:
TABLE 3-1:
TABLE 3-2:
TABLE 3-3:
TABLE 3-4:
TABLE 3-5:
TABLE 3-6:
TABLE 3-7:
TABLE 3-8:
TABLE 3-9:

TABLE 3-10:
TABLE 3-11:
TABLE 3-12:
TABLE 3-13:
TABLE 3-15:

TABLE 4-1:
TABLE 4-2:
TABLE 4-3:
TABLE 4-4:
TABLE 5-1:
TABLE 5-2:
TABLE 5-3:
TABLE 5-4:
TABLE 5-5:
TABLE 5-6:
TABLE 5-7:
TABLE 5-8:
TABLE 6-1:
TABLE 6-2:
TABLE 6-3:
TABLE 6-4:
TABLE 6-5:
TABLE 6-6:

SUMMARY OF PERMIT HISTORY ........cccootiiiiimiiiiniiniiieiitiienie ettt 2—1
MD-229 PSD EMISSIONS ........ccooiiiiiiiiiiiiiit ittt 2—8
MD-282 PSD EMISSIONS AND NETTING .........ccoccoiiiiiieiiiiinceecne e 2—9
SIGNIFICANT EMISSION RATES .........ccccoiiiiiiiiiiiini et eveasas 2—15
PSD NET EMISSIONS CHANGES..........cocciiiiiiiiiiitit ettt 3—2
EPA METHOD 0010 SEMI-VOLATILE ORGANIC HAPS ...........ccocoiiiiiiiiniiniiiieeieien e, 3—5
EPA METHOD 0011 ALDEHYDES AND KETONES............cccccccooiniiiiininiiiee s 3—6
EPAMETHOD 18 HAPS ..ottt ettt st b e bt b s b s 3—7
MINE VENT EXHAUST HAP EMISSIONS .........cccooiiiiiiiiiic et 3—8
BASIS OF EMISSION RATES FOR EXPANSION SOURCES.............ccccocvviiiiiiiiicniniicnenn, 3—9
BASIS OF EMISSION RATES FOR MODIFIED SOURCES............ccccocoviiieneniiiinieeeennsrennas 3—10
AQD #80 COEMISSIONS.......coooiiiiiiiiiitriene ettt ettt sttt st 3—13
AQD #80 VOC EMISSIONS.......coooiiiiiiiniiitit ittt ettt 3—13

AP-42 EMISSION FACTORS FOR AQD #82........ccccoiiiiiiiiiiiiniiiiii et 3—15

AP-42 EMISSION FACTORS FOR AQD #85........ccooiiiiiiiiieicincieie sttt 3—16

MODIFIED EXISTING PARTICULATE EMISSION LIMITS ..........cccooooiiiviiiniiiiiiccine, 3—19

EMISSION RATES OF ALL SOURCES.......cccccooiiiiiiiiiieiiiieccc et 3—20

COST EFFECTIVENESS OF FLARE ...........cccoiiiiiiiiiiiiiiniicic 3—37
MAXIMUM MEASURED POLLUTANT CONCENTRATIONS ..........cccocooviiiiiiiieeicnccne 42
NATIONAL AND WYOMING AMBIENT AIR QUALITY STANDARDS.............cccoovvviniiinnne 43
AVERAGE PRECIPITATION - GREEN RIVER, WYOMING.........cccoceeenieniniinrieiiinccecenenne 45
AVERAGE TEMPERATURE FOR THE ROCK SPRINGS. WYOMING AIRPORT .................... 4+—6
AIR QUALITY MODELING CRITERIA ..........ccocctniiiiiiiiiiiiciecnc e, 5—4
PM;o BACKGROUND MONITORED DATA ........ccocoiiiiiiiiiiiiiiiiciei s 5—7
NATICH LOWEST ALLOWABLE AMBIENT HAP LEVELS ...........ccccooiiiininiiiiee, 5—9
NATICH HIGHEST ALLOWABLE AMBIENT HAPLEVELS ............cccooiiiiiiiiiiii, 5—10
STACK PARAMETERS .......cccccceotiiiitiiiiiiciicii ittt sttt s 5—12
EMISSION RATES (POUNDS PER HOUR)........cccccccoiiiniiiiiiiiiiie e 5—14
PRELIMINARY GEP ANALYSIS ......cccoiiiiiiiiiiiiiii et 5—18
LAKES CONSIDERED IN ACID DEPOSITION ANALYSIS ........ccocoviiiiiiniiniiiicciens 522
MAXIMUM IMPACTS FROM EMISSIONS DUE TO EXPANSION..........cccccocvvininininiierinenens 6—2
NAAQS/WAAQS COMPLIANCE DEMONSTRATION...........ccccoiiiiiiniiininincisie e 6—5
CLASS I PSD INCREMENT ANALYSIS ......cooiiiiiiiiiniic e 6—6
SUMMARY OF HAP MODELING - FIVE YEAR MAXIMUM IMPACT ..........c.ccooovnviiininnnnn. 6—8
SUMMARY OF HAP MODELING - STATUS ........ccocoiiiiiiiiiie e 6—9
CALCULATED RISK ........c.coiiiiiiiietcieii ettt ebebt ettt ra st et 6—10

SOLVAY2016_1.4_001386



TABLE OF TABLES
Section Page

TABLE 6-7. SUMMARY OF MAXIMUM ACID DEPOSITION RESULTS .........c..ccoovoviviiiiiiiiiicceee, 6—13

SOLVAY2016_1.4_001387



TABLE OF FIGURES

SECTION 2
FIQUrE 2-1. .o Project Location Map

SECTION 3
Figure 000-PF-131.........cccceeeee. Primary Screening & Storage Process Flow Diagram
Figure 000-PF-132A ............... Conveying, Crushing & Storage Process Flow Diagram
Figure 000-PF-133B .........ccceeieieninieieneeieceeeeeeneens Calcining Process Flow Diagram
Figure 000-PF-133C ......cccooiiiiiiiiiiiiciiicceccees Calcining Process Flow Diagram
Figure 000-PF-134............covviiiiieens Leaching & Thickening Process Flow Diagram
Figure 000-PF-134A .........ccoooiiiiiinennne Leaching & Thickening Process Flow Diagram
Figure 000-PF-134B .........cccccccevienenns Leaching & Thickening Process Flow Diagram
Figure 000-PF-135......ccccciiiiiiieee Primary Filtration Process Flow Diagram
Figure 000-PF-135B ............. Primary and Secondary Filtration Process Flow Diagram
Figure 000-PF-136..........ccevveeiieeeieenee Secondary Filtration Process Flow Diagram

Figure 000-PF-138B . Mechanical Recompression Crystallizing Process Flow Diagram
Figure 000-PF-138C . Mechanical Recompression Crystallizing Process Flow Diagram
Figure 000-PF-139...... Weak Liquor and Process Water Tanks Process Flow Diagram

Figure 000-PF-139A ...Weak Liquor and Process Water Tanks Process Flow Diagram

Figure 000-PF-140B ................... Centrifuge & Purge Recovery Process Flow Diagram
Figure 000-PF-140D ................... Centrifuge & Purge Recovery Process Flow Diagram
vi

SOLVAY2016_1.4_001388



TABLE OF FIGURES

(Continued)
Figure 000-PF-141B ............. Product Drying, Sizing & Loadout Process Flow Diagram
Figure 000-PF-141C ............. Product Drying, Sizing & Loadout Process Flow Diagram
Figure 000-PF-141D ............. Product Drying, Sizing & Loadout Process Flow Diagram
Figure 000-PF-142B ............ccoceiviiiiiiiiceenne Fines Recovery Process Flow Diagram
Figure 000-PF-143..........cccoiiiicreteeececeeeee e Utilities Steam Area
Figure AQ-300 ..........cccveeiiieeieeieeeee e Air Quality Sources Plot Plan
SECTION 6
Figure 6-1........cccoviiiiiiiiiiiiiiiies Dispersion Modeling Result PM;o - Annual Average
Figure 6-2........ccccccvvveeeeveciieenens Dispersion Modeling Result PM;o - 24 HR. Average
vii

SOLVAY2016_1.4_001389



TABLE OF ACRONYMS

LG s s sl s o el A A el s a4 Sl e e d < e aaa e S micrograms
AALS ...t Allowable Ambient Levels
AAQS ... Ambient Air Quality Standards
ANC e Acid Neutralizing Capacity
AQD ... e s Air Quality Division
AQRVS ...ttt Air Quality Related Values
B A Gl e e Best Available Control Technology
BPIP ...ttt e Building Profile Input Program
07 TR Clean Air Act
{071 @ J OO PSP SRR Calcium Oxide (lime)
01 1 = SO ORUORTRRTPPRI Code of Federal Regulations
0 J OO OO POR Carbon Monoxide
O OO SORPRR Construction (Permit)
EPA .o United States Environmental Protection Agency
1S =P PUPPRRI Electrostatic Precipitator
(] =1 = OO URPP Good Engineering Practice
(o 1 Lo k- T R IS R P P grains per dry standard cubic foot
1Y = OO U OSSO Hazardous Air Pollutant
(2 L] DU USRS High/Second High
ISC 3 e Industrial Source Complex Model - Version 3
ISCST3.. e Industrial Source Complex Short Term Model - Version 3
IWAQM......oi e Interagency Workgroup on Air Quality Modeling
O L T T OO R B OISO Degrees Kelvin
LAER ... oottt seeesente e saas e e e e s e e e s Lowest Achievable Emission Rates
IDMM BU ... pounds per million British Thermal Units
MBS ..ottt e e e e e e e eree e s aa e Sodium Metabisulfite (Na,S20s)
Y, | T PP ORRUROPPPRRPIN Modification (Permit)
MIME TP ettt e e et et e e e enear e e s s aaar e e e e s e e aaaae s s e e ssnneaaesanas million tons per year
Na,CO; Sodium Carbonate (Soda Ash)
Na,SO; Sodium Sulfite (Sulfite)
viii

SOLVAY2016_1.4_001390



TABLE OF ACRONYMS

NAAQS ... e National Ambient Air Quality Standards
NATICH ..o National Air Toxics Information Clearinghouse
NAOH ... Sodium Hydroxide (Caustic Soda)
NOx Nitrogen Oxides
NSPS..... e New Source Performance Standard
PMio e Particulate Matter less than 10 Micrometers
o o o OO RN pounds per hour
PSD ... Prevention of Significant Deterioration
] PP PP U PP R ORPPPURPPRRON Standard Deviation
SIS e e et ae s Significant Impact Levels
SSAUV e e e e ee e e e e e e s Solvay Soda Ash Joint Venture
StA DEV.....eeeeeeeeeiee e Standard Deviation
SWWITAF ...ttt e e Southwest Wyoming Technical Air Forum
UAM Lottt et e e e e e e aas e e e aas Urban Airshed Model
UTM. ettt aa e s e Universal Transect Meridian
VO ... et e e e e e et e e e e Volatile Organic Compounds
WAAQS ... oot eea e Wyoming Ambient Air Quality Standards
WAQSER ... Wyoming Air Quality Standards and Regulations
WDEQ. ...t Wyoming Department of Environmental Quality

SOLVAY2016_1.4_001391



TABLE OF CAS NUMBERS

Compound CAS #
ACETALDEHYDE 75-07-0
ACETONE 67-64-1
ACETOPHENONE 98-86-2
ACROLEIN 107-02-8
ACRYLONITRILE 107-13-1
BENZENE 71-43-2
BIPHENYL 92-52-4
BIS(2-ETHYLHEXYL)PHTHALATE 117-81-7
1,3 BUTADIENE 106-99-0
2-BUTANONE (METHYL ETHYL KETONE) 78-93-3
2-CHLOROACETOPHENONE 532-27-4
CUMENE 98-82-8
DIBENZOFURAN 132-64-9
DI-N-BUTYL PHTHALATE 84-74-2
ETHYL BENZENE 100-41-4
FORMALDEHYDE 50-00-0
HEXANE 110-54-3
METHYLENE CHLORIDE 75-09-2
3/4-METHYLPHENOL 108-39-4/106-44-5
N,N-DIMETHYLANILINE 121-69-7
NAPHTHALENE 91-20-3
PHENOL 108-95-2
PROPIONALDEHYDE 123-38-6
STYRENE 100-42-5
TOLUENE 108-88-3
1,1,1-TRICHLOROETHANE 71-55-6
TRICHLOROETHENE (TRICHLOROETHYLENE) 79-01-6
XYLENE 1330-20-7

SOLVAY2016_1.4_001392






